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<110> LEWIN, DAVID 

STEWART, TIMOTHY P. 



<120> 


GENES ASSOCIATED WITH OBESITY AND METHODS FOR USING THE SAME 




<130> 


11669. 0196USC1 












<140> 
<141> 


10/608,865 
2003-06-27 












<150> 

<1!)1> 


09/691,439 
2000-10-18 












<150> 
<151> 


60/160,246 
1999-10-19 












<160> 


29 














<170> 


Patentln version 3.3 










<210> 
<211> 
<212> 
<213> 


1 

1238 
DNA 

MUS Sp. 












<400> 1 
ttatcttggc 


ttggatttga 


ttttctgtat 


cagtaactga 


ccatagtgtt 


aaagtattaa 




aatggagacc 


cagacccaaa 


gcataaaaag 


gcacacagtc 


atggtctttc 


tcctacgtga 




ccttagcttt 


gcatgatttg 


aaaacaaaaa 


agttttttta 


aaaaagattt 


atttatttat 


.LOU 


tatatgtgat 


ataaactact 


U LddaLdydL 


ttgtatatta 


aagaaaacca 


aaacaaactc 




aaccaatcca 


tggcagccaa 


aattttatat 


aactagggac 


tctccaatgg 


gaagaggcca 




aataaacagc 


tgtggagctg 


taaccaatca 


cgttggcttg 


gcgtttatgc 


ctccctaatg 




agttagttcc 


cacctgaagt 


gcctgggcca 


cacaggggtt 


ggagctgccc 


agcaacaact 




ggtgtttgct 


cagatacact 


gtaacccttt 


aaggtgcctc 


agctgacact 


ttaacgttaa 




gcagttacct 


aatgtagtac 


aggtatcata 


atctaagtct 


tgaagctcat 


gaggtttata 


jhKJ 


acgctgttat 


tctcacgaaa 


gtcacgtgac 


atagctttct 


ataacatgct 


atagtagtcc 


Ann 


ccgtacctcc 


aagtgttgtc 


tttttagaga 


gaatgatttc 


cagggtcatt 


gaggtcactg 


DOU 


aggtaaggag 


gccccaggtg 


aatgacccac 


agtgtccttg 


taaaaagaga 


cacacacaga 


720 


ggggcgatga 


aatgcagaca 


ctgaatgaag 


atgaccaacc 


atcttccatc 


tcaggaagga 


780 


ccaaacactt 


cgggaagctg 


tgagaagcct 


attttagagc 


tctagagaag 


atctacacac 


840 


acacacacac 


acacacacac 


acacacacac 


acacacacac 


acgacatctg 


gctgccagca 


900 


gtgtgagaca 


gacagacatt 


tctgttgttt 


tgagccactt 


agttgtagta 


ttttgttaga 


960 


gcatccctag 


gaagctagag 


cgctcctctt 


actctacacc 


gggtacatct 


caggagtccc 


1020 


ccatggatgg 


atggtggaag 


ctgcagacta 


tcagcccctg 
Page 


tgtgtcctgt 
1 


ttttctgtat 


1080 
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tcatttatgc ttatgataaa gtgtaacttg taaattaggc aaaggaagaa ataaacaact 1140 

actaatagta aataactcac attagaatga ttataatata ctgtgtaact ttgtaagcaa 1200 

tatactgcaa taaatgtttt gcgactgggc cctccctt 1238 

<210> 2 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 2 

atgtatcaca gcctgtacct g 21 

<210> 3 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 3 

ttcttggtct cttcctcctt g 21 

<210> 4 

<2U> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 4 

aggtctaaga ccaaggaagc acgcaa 26 

<210> 5 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 5 

agcaacccgc ccaagg 16 

<210> 6 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
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<400> 6 

gcgtctggct cttctcgg 



18 



<210> 7 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 7 

caagcgttac ggtggcttca tgacc 25 



<210> 8 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<210> 9 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 9 

gaagccgagg tgcctgtgt 19 



<210> 10 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 11 

cctgctgttc tgccaaaatg t 21 



<400> 8 

cagaccagcg aataacaagc g 



21 



<400> 10 

tgacctgcac aatgactgca cagagacc 



28 
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<210> 12 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 12 

tcggagagaa gtctggcagt c 21 

<210> 13 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 13 

agcctctgcc aatctgttcc gctg 24 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 14 

ttgttttgtg gaccaccgaa 20 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 15 

tcaaagccga ggcattgttt 20 

<210> 16 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 16 

caaccgatga ctcctttctc tcacctgct 29 



<210> 17 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

aactctggtt cccttgaaga aaatatt 27 

<210> 18 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 18 

gtgagtatgc ctaccaaatg ttgtg 25 

<210> 19 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 

<400> 19 

aggtgtggtg acgcctgcct ctttaa 26 

<210> 20 

<211> 1237 

<212> DNA 

<213> Mus sp. 

<400> 20 

aagggagggc ccagtcgcaa aacatttatt gcagtatatt gcttacaaag ttacacagta 60 

tattataatc attctaatgt gagttattta ctattagtag ttgtttattt cttcctttgc 120 

ctaatttaca agttacactt tatcataagc ataaatgaat acagaaaaac aggacacaca 180 

ggggctgata gtctgcagct tccaccatcc atccatgggg gactcctgag atgtacccgg 240 

tgtagagtaa gaggagcgct ctagcttcct agggatgctc taacaaaata ctacaactaa 300 

gtggctcaaa acaacagaaa tgtctgtctg tctcacactg ctggcagcca gatgtcgtgt 360 

gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtagatct tctctagagc 420 

tctaaaatag gcttctcaca gcttcccgaa gtgtttggtc cttcctgaga tggaagatgg 480 

ttggtcatct tcattcagtg tctgcatttc atcgcccctc tgtgtgtgtc tctttttaca 540 

aggacactgt gggtcattca cctggggcct ccttacctca gtgacctcaa tgaccctgga 600 

aatcattctc tctaaaaaga caacacttgg aggtacgggg actactatag catgttatag 660 
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tcgtgagaat aacagcgtta taaacctcat 


nanf't'^^'aan 
y dy L, LLCddy 




aLLLayaLLa 


Lyd LdLL Ly L 


actacattag 


gtaactgctt aacgttaaag 


Ly LL.dyL.Ly d 


7RO 


nn/*aff"^^aa 


dyyy LLdLdy 


tgtatctgag 


caaacaccag ttgttgctgg 


y Ldy LLLLdd 




CCCC Xy uy tg 


n r~ r* —\ t~\ n r~ *^ 

gcccaggcdc 


ttcaggtggg 


aactaactca ttagggaggc 


aiaaacgcca 




dy LLddLy Ly 


attnrittara 
dLLyyLLdLd 


gctccacagc 


tgtttatttg gcctcttccc 


attggagagt 


Z7DU 


CCCIdy L LdL 


a+*aaaa^*^*^ , t* 
d Ldddd L L L L 


ggctgccatg 


gattggttga gtttgttttg 


gttttcttta 




atatacaaat 


ctatttaaag 


tagtttatat 


cacatataat aaataaataa 


atctttttta 


1080 


aaaaaacttt 


tttgttttca 


aatcatgcaa 


agctaaggtc acgtaggaga aagaccatga 


1140 


ctgtgtgcct 


ttttatgctt 


tgggtctggt 


ctccatttta atactttaac 


actatggtca 


1200 


gttactgata 


cagaaaatca 


aatccaagcc 


aagataa 




1157 


<211> 123; 

<213> Mus 


7 

sp. 










<400> 21 

ttalrttnnr 
LLaLQ.LX.yyC- 


ttnnatttna 
LLyydLLLyd 


ttttctgtat 


cagtaactga ccatagtgtt 


aaagtattaa 


fin 


ddLyydydLC 


ana/"*/T-aaan 
dydL.CL.dddy 


cataaaaagg 


cacacagtca tggtctttct 


cctacgtgac 


i ?n 


ci Lay c l l Ly 


Cd LydL L Ly d 


aaacaaaaaa 


gtttttttaa aaaagattta 


tttatttatt 




a^a^fi^na^a 
a La Ly Lyd La 


taaartartt 
LdddCIdCLI 


taaatagatt 


tgtatattaa agaaaaccaa 


aacaaactca 




dLLddlLLdl 


nnranrra a a 

yycdyccddd 


attttatata 


actagggact ctccaatggg 


aagaggccaa 




a IdddLdy L. L 


g LggagcLg L 


aaccaatcac 


gttggcttgg cgtttatgcc 


tccctaatga 


3fiO 


y L Ldy LLLLL 


arrtnaantn 
dLLLyddy Ly 


cctgggccac 


acaggggttg gagctgccca gcaacaactg 




y Ly L L Ly L.LL. 


ana+"ar"ar**t"n 
dy d LdLdL Ly 


taacccttta 


aggtgcctca gctgacactt 


taacgttaag 


ARC) 


ran"M"arrt"a 
Ldy LLdLL La 


a*t"/Tf"art+*a/*a 
d Ly Ldy LdCd 


ggtatcataa 


tctaagtctt gaagctcatg 


aggtttataa 


JHKJ 


/- n /- +■ rt 1- 1- a i- 1- 
LyCLy LLdLL 


r"t*^"a^"^iaaa/"i 
LL LdLydddy 


tcacgtgaca 


tagctttcta taacatgcta tagtagtccc 


finn 


Ly LdLL LLLd 


dy Ly L Ly lc l 


ttttagagag 


aatgatttcc agggtcattg 


aggtcactga 


fifiO 


gg Lddyydyg 


ccccagg tga 


atgacccaca 


gtgtccttgt aaaaagagac 


acacacagag 


77H 


yygcya Lyda 


d Ly LdgdCdC 


tgaatgaaga 


tgaccaacca tcttccatct 


caggaaggac 


/ OU 


r*aaa^*a^""t""t*^* 
LdddLdLLLL 


gggaagcLgL 


gagaagccta 


ttttagagct ctagagaaga 


tctacacaca 


QAf\ 
OHKJ 


cacacacaca 


cacacacaca 


cacacacaca 


cacacacaca cgacatctgg 


ctgccagcag 


900 


tgtgagacag 


acagacattt 


ctgttgtttt 


gagccactta gttgtagtat 


tttgttagag 


960 


catccctagg 


aagctagagc 


gctcctctta 


ctctacaccg ggtacatctc 


aggagtcccc 


1020 


catggatgga 


tggtggaagc 


tgcagactat 


cagcccctgt gtgtcctgtt 


tttctgtatt 


1080 
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catttatgct tatgataaag tgtaacttgt aaattaggca aaggaagaaa taaacaacta 1140 

ctaatagtaa ataactcaca ttagaatgat tataatatac tgtgtaactt tgtaagcaat 1200 

atactgcaat aaatgttttg cgactgggcc ctccctt 1237 

<210> 22 

<211> 393 

<212> PRT 

<213> Mus sp. 

<400> 22 

Lys Gly Gly Pro Ser Arg Lys Thr Phe lie Ala val Tyr Cys Leu Gin 
1 5 " 10 15 

Ser Tyr Thr Val Tyr Tyr Asn His Ser Asn val Ser Tyr Leu Leu Leu 
20 25 30 

val val val Tyr Phe Phe Leu Cys Leu lie Tyr Lys Leu His Phe lie 
35 40 45 

lie Ser lie Asn Glu Tyr Arg Lys Thr Gly His Thr Gly Ala Asp Ser 
50 55 60 

Leu Gin Leu Pro Pro Ser lie His Gly Gly Leu Leu Arg Cys Thr Arg 
65 70 75 80 

Cys Arg val Arg Gly Ala Leu Leu Pro Arg Asp Ala Leu Thr Lys Tyr 
85 90 95 

Tyr Asn val Ala Gin Asn Asn Arg Asn val Cys Leu Ser His Thr Ala 
100 105 110 

Gly Ser Gin Met Ser cys val Cys val Cys val Cys val Cys val Cys 
115 120 125 

val Cys val Cys val Asp Leu Leu Ser ser Lys He Gly Phe Ser Gin 
130 135 140 

Leu Pro Glu val Phe Gly Pro Ser Asp Gly Arg Trp Leu val lie Phe 
145 150 155 160 

lie Gin Cys Leu His Phe lie Ala Pro Leu Cys Val Ser Leu Phe Thr 
165 170 175 

Arg Thr Leu Trp val lie His Leu Gly Pro Pro Tyr Leu Ser Asp Leu 
180 185 190 

Asn Asp Pro Gly Asn His Ser Leu Lys Asp Asn Thr Trp Arg Tyr Gly 
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195 200 205 

Asp Tyr Tyr Ser Met Leu Lys Ala Met Ser Arg Asp Phe Arg Glu Asn 
210 215 220 

Asn Ser val lie Asn Leu Met Ser Phe Lys Thr lie Met lie Pro val 
225 230 235 240 

Leu His val Thr Ala Arg ser Val Ser Gly Thr Leu Lys Gly Tyr Ser 
245 250 ' 255 

val Ser Glu Gin Thr Pro val val Ala Gly Gin Leu Gin Pro Leu Cys 
260 265 270 

Gly Pro Gly Thr Ser Gly Gly Asn Leu lie Arg Glu Ala Thr Pro Ser 
275 280 285 

Gin Arg Asp Trp Leu Gin Leu His Ser Cys Leu Phe Gly Leu Phe Pro 
290 295 300 

Leu Glu Ser Pro Leu Tyr Lys lie Leu Ala Ala Met Asp Trp Leu Ser 
305 310 315 320 

Leu Phe Trp Phe Ser Leu lie Tyr Lys Ser lie Ser Ser Leu Tyr His 
325 330 335 

lie lie Asn Lys ser Phe Leu Lys Lys Leu Phe Cys Phe Gin lie Met 
340 345 350 

Gin Ser Gly His val Gly Glu Arg Pro Leu Cys Ala Phe Leu Cys Phe 
355 360 365 

Gly Ser Gly Leu His Phe Asn Thr Leu Thr Leu Trp ser val Thr Asp 
370 375 380 

Thr Glu Asn Gin lie Gin Ala Lys lie 
385 390 

<210> 23 

<211> 389 

<212> PRT 

<213> Mus sp. 

<400> 23 

Arg Glu Gly Pro val Ala Lys His Leu Leu Gin Tyr lie Ala Tyr Lys 
15 10 15 

val Thr Gin Tyr lie lie lie lie Leu Met val lie Tyr Tyr Leu Phe 
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20 25 30 

lie Ser Ser Phe Ala Phe Thr Ser Tyr Thr Leu Ser Ala Met Asn Thr 
35 40 45 

Glu Lys Gin Asp Thr Gin Gly Leu lie val Cys Ser Phe His His Pro 
50 55 60 

Ser Met Gly Asp Ser Asp val Pro Gly val Glu Glu Glu Arg Ser Ser 
65 70 75 ~ 80 

Phe Leu Gly Met Leu Gin Asn Thr Thr Thr Lys Trp Leu Lys Thr Thr 
85 90 95 

Glu Met Ser Val Cys Leu Thr Leu Leu Ala Ala Arq Cys Arq val Cys 
100 105 110 

val Cys val Cys val Cys val Cys val Cys val Cys val He Phe Ser 
115 120 125 

Arg Ala Leu Lys Ala Ser His Ser Phe Pro Lys Cys Leu val Leu Pro 
130 135 140 

Glu Met Glu Asp Gly Trp Ser Ser Ser Phe Ser val Cys lie Ser Ser 
145 150 155 160 

Pro Leu Cys val Cys Leu Phe Leu Gin Gly His Cys Gly Ser Phe Thr 
165 170 * 175 

Trp Gly Leu Leu Thr Ser Val Thr Ser Met Thr Leu Glu lie lie Leu 
180 185 190 

Ser Lys Lys Thr Thr Leu Gly Gly Thr Gly Thr Thr lie Ala Cys Tyr 
195 200 205 

Arg Lys Leu Cys His val Thr Phe Val Arg lie Thr Ala Leu Thr Ser 
210 215 " 220 

Ala Ser Arg Leu Arg Leu Tyr Leu Tyr Tyr lie Arg Leu Leu Asn val 
225 230 ' 235 240 

Lys val Ser Ala Glu Ala Pro Arg val Thr val Tyr Leu Ser Lys His 
245 " 250 255 

Gin Leu Leu Leu Gly Ser ser Asn Pro Cys val Ala Gin Ala Leu Gin 
260 265 270 
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val Gly Thr Asn Ser Leu Gly Arg His Lys Arg Gin Ala Asn Val lie 

275 280 ~ 285 

Gly Tyr Ser Ser Thr Ala Val Tyr Leu Ala Ser Ser His Trp Arg Val 

290 295 300 

Pro Ser Tyr lie Lys Phe Trp Leu Pro Trp lie Gly Val Cys Phe Gly 
305 310 315 320 

Phe Leu Tyr Thr Asn Leu Phe Lys val val Tyr lie Thr Tyr Asn Lys 
325 330 335 

lie Asn Leu Phe Lys Asn Phe Phe Val Phe Lys Ser Cys Lys Ala Lys 
340 345 * 350 

val Thr Glu Lys Asp His Asp Cys val Pro Phe Tyr Ala Leu Gly Leu 

355 360 365 

Val Ser lie Leu lie Leu His Tyr Gly Gin Leu Leu lie Gin Lys lie 

370 375 ' 380 



Lys Ser Lys Pro Arg 
385 

<210> 24 
<211> 389 
<212> PRT 
<213> Mus sp. 

<400> 24 

Gly Arg Ala Gin Ser Gin Asn lie Tyr Cys Ser He Leu Leu Thr Lys 
1 5 10 15 

Leu His Ser lie Leu Ser Phe Cys Glu Leu Phe Thr lie Ser Ser Cys 
20 25 30 

Leu Phe Leu Pro Leu Pro Asn Leu Gin val Thr Leu Tyr His Lys His 
35 40 45 

Lys lie Gin Lys Asn Arg Thr His Arg Gly ser Ala Ala Ser Thr lie 
50 55 ~ 60 

His Pro Trp Gly Thr Pro Glu Met Tyr Pro val Ser Lys Arg Ser Ala 
65 70 75 ~ 80 

Leu Ala Ser Gly Cys Ser Asn Lys lie Leu Gin Leu Ser Gly Ser Lys 
85 90 95 
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Gin Gin Lys Cys Leu Ser val ser His Cys Trp Gin Pro Asp Val val 
100 105 110 

Cys val Cys val Cys val Cys Val Cys Val Cys val Cys val Cys Arg 
115 120 125 

Ser ser Leu Glu Leu Asn Arg Leu Leu Thr Ala Ser Arg Ser val Trp 
130 135 140 

Ser Phe Leu Arg Trp Lys Met val Gly His Leu His Ser val Ser Ala 
145 150 155 160 

Phe His Arg Pro Ser val Cys val Ser Phe Tyr Lys Asp Thr val Gly 
165 170 175 

His Ser Pro Gly Ala Ser Leu Pro Gin Pro Gin Pro Trp Lys Ser Phe 
180 185 190 

Ser Leu Lys Arg Gin His Leu Glu val Arg Gly Leu Leu His val lie 
195 ~ 200 205 

Glu Ser Tyr Val Thr Leu Ser Glu Gin Arg Tyr Lys Pro His Glu Leu 
210 215 220 

Gin Asp Leu Asp Tyr Asp Thr Cys Thr Thr Leu Gly Asn Cys Leu Thr 
225 230 235 240 

Leu Lys Cys Gin Leu Arg His Leu Lys Gly Leu Gin cys lie Ala Asn 
245 250 255 

Thr ser cys Cys Trp Ala Ala Pro Thr Pro val Trp Pro Arg His Phe 
260 265 270 

Arg Trp Glu Leu Thr His Gly Gly lie Asn Ala Lys Pro Thr Leu val 
275 280 285 

Thr Ala Pro Gin Leu Phe lie Trp Pro Leu Pro lie Gly Glu Ser Leu 
290 295 300 

val lie Asn Phe Gly Cys His Gly Leu val Glu Phe val Leu val Phe 
305 310 315 320 

Phe Asn lie Gin lie Tyr Leu Lys Phe lie Ser His lie lie Asn Lys 
325 330 335 

lie Phe Phe Lys Lys Thr Phe Leu Phe Ser Asn His Ala Lys Leu Arg 
340 345 350 
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ser Arg Arg Arg Lys Thr Met Thr val Cys Leu Phe Met Leu Trp val 
355 360 365 

Trp Ser Pro Phe Tyr Phe Asn Thr Met val Ser Tyr Tyr Arg Lys Ser 
370 375 380 

Asn Pro Ser Gin Asp 
385 

<210> 25 
<211> 387 
<212> PRT 
<213> Mus sp. 

<400> 25 

Leu Ser Trp Leu Gly Phe Asp Phe Leu Tyr Gin Leu Thr lie Val Leu 
15 10 15 

Lys Tyr Asn Gly Asp Gin Thr Gin Ser lie Lys Arg His Thr Val Met 
20 25 30 

val Phe Leu Leu Arg Asp Leu Ser Phe Ala Phe Glu Asn Lys Lys Val 
35 " 40 45 

Phe Leu Lys Lys lie Tyr Leu Phe lie lie Cys Asp lie Asn Tyr Phe 
50 55 60 

Lys lie Cys lie Leu Lys Lys Thr Lys Thr Asn Ser Thr Asn Pro Trp 
65 70 75 80 

Gin Pro Lys Phe Tyr lie Thr Arg Asp Ser Pro Met Gly Arg Gly Gin 
85 " 90 95 

lie Asn ser Cys Gly Ala Val Thr Asn His val Gly Leu Ala Phe Met 
100 105 110 

Pro Pro val Ser ser His Leu Lys Cys Leu Gly His Thr Gly val Gly 
115 120 125 

Ala Ala Gin Gin Gin Leu val Phe Ala Gin lie His Cys Asn Pro Leu 
130 135 140 

Arg Cys Leu Ser His Phe Asn val Lys Gin Leu Pro Asn val val Gin 
145 150 155 160 

val Ser ser Lys Ser ser Ser Gly Leu Arg cys Tyr Ser His Glu Ser 
165 170 175 
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His val Thr Leu Ser lie Thr Cys Tyr ser Ser Pro Arg Thr ser Lys 
180 185 190 

Cys Cys Leu Phe Arg Glu Asn Asp Phe Gin Gly His Gly His Gly Lys 
195 " 200 205 

Glu Ala Pro Gly Glu Pro Thr val Ser Leu Lys Glu Thr His Thr Glu 
210 215 220 

Gly Arg Asn Ala Asp Thr Glu Arg Pro Thr lie Phe His Leu Arg Lys 
225 ~ 230 ~ 235 240 

Asp Gin Thr Leu Arg Glu Ala Val Arg ser Leu Phe Ser Ser Arg Glu 
245 250 255 

Asp Leu His Thr His Thr His Thr His Thr His Thr His Thr His Thr 
260 265 270 

His Thr Thr Ser Gly Cys Gin Gin Cys Glu Thr Asp Arg His Phe Cys 
275 280 285 

Cys Phe Glu Pro Leu Ser Cys Ser lie Leu Leu Glu His Pro Glu Ala 
290 295 300 

Arg Ala Leu Leu Leu Leu Tyr Thr Gly Tyr lie Ser Gly val Pro His 
305 310 315 320 

Gly Trp Met val Glu Ala Ala Asp Tyr Gin Pro Leu Cys val Leu Phe 
325 330 335 

Phe Cys lie His Leu Cys Leu Ser val Thr Cys Lys Leu Gly Lys Gly 
340 345 350 

Arg Asn Lys Gin Leu Leu lie val Asn Asn Ser His Asn Asp Tyr Asn 
355 360 365 

lie Leu Cys Asn Phe val Ser Asn lie Leu Gin Met Phe Cys Asp Trp 
370 375 380 

Ala Leu Pro 
385 

<210> 26 
<211> 389 
<212> PRT 
<213> Mus sp. 

<400> 26 
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Tyr Leu Gly Leu Asp Leu lie Phe Cys lie Ser Asn Pro Cys Ser lie 
15 10 15 

Lys Met Glu Thr Arg Pro Lys Ala Lys Gly Thr Gin Ser Trp Ser Phe 
20 ~ 25 30 

Ser Tyr Val Thr Leu Ala Leu His Asp Leu Lys Thr Lys Lys Phe Phe 
35 40 45 

Lys Arg Phe lie Tyr Leu Leu Tyr val lie Thr Thr Leu Asn Arg Phe 
50 55 ' 60 

val Tyr Arg Lys Pro Lys Gin Thr Gin Pro lie His Gly Ser Gin Asn 
65 ' 70 75 80 

Phe lie Leu Gly Thr Leu Gin Trp Glu Glu Ala Lys Thr Ala Val Glu 
85 90 95 

Leu Pro He Thr Leu Ala Trp Arg Leu cys Leu Pro Asn Glu Leu val 
100 105 110 

Pro Thr Ser Ala Trp Ala Thr Gin Gly Leu Glu Leu Pro Ser Asn Asn 
115 120 125 

Trp cys Leu Leu Arg Tyr Thr val Thr Leu Gly Ala Ser Ala Asp Thr 
130 135 140 

Leu Thr Leu ser Ser Tyr Leu Met Tyr Arg Tyr His Asn Leu Ser Leu 
145 150 155 160 

Glu Ala His Glu val Tyr Asn Ala val lie Leu Thr Lys val Thr His 
165 170 175 

Ser Phe Leu His Ala lie val val Pro val Pro Pro Ser Val Val Phe 
180 185 190 

Leu Glu Arg Met He Ser Arg val lie Glu val Thr Glu val Arg Arg 
195 200 205 

Pro Gin Val Asn Asp Pro Gin Cys Pro Cys Lys Lys Arg His Thr Gin 
210 215 220 

Arg Gly Asp Glu Met Gin Thr Leu Asn Glu Asp Asp Gin Pro Ser Ser 
225 230 235 240 

lie Ser Gly Arg Thr Lys His Phe Gly Lys Leu Glu Ala Tyr Phe Arg 
245 250 255 
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Ala Leu Glu Lys lie Tyr Thr His Thr His Thr His Thr His Thr His 
260 265 270 

Thr His Thr His Thr Arg His Leu Ala Ala Ser ser val Arg Gin Thr 
275 ~ 280 285 

Asp lie Ser val val Leu Ser His Leu val val val Phe Cys Ser lie 
290 295 300 

Pro Arg Lys Leu Glu Arg ser Ser Tyr ser Thr Pro Gly Thr ser Gin 
305 ~ 310 315 320 

Glu Ser Pro Met Asp Gly Trp Trp Lys Leu Gin Thr lie Ser Pro Cys 
325 330 335 

val Ser Cys Phe Ser Val Phe lie Tyr Ala Tyr Asp Lys val Leu Val 
340 345 350 

Asn Ala Lys Glu Glu lie Asn Asn Tyr lie Thr His lie Arg Met lie 
355 360 365 

lie lie Tyr Cys val Thr Leu Ala lie Tyr Cys Asn Lys Cys Phe Ala 
370 ' 375 380 

Thr Gly Pro Ser Leu 
385 

<210> 27 
<211> 379 
<212> PRT 
<213> Mus sp. 

<400> 27 

lie Leu Ala Trp lie Phe Ser val Ser val Thr Asp His Ser val Lys 
15 10 15 

val Leu Lys Trp Arg Pro Asp Pro Lys His Lys Lys Ala His Ser His 
20 25 30 

Gly Leu Ser Pro Thr Pro Leu Cys Met lie Lys Gin Lys Ser Phe Phe 
35 40 45 

Lys Lys Asp Leu Phe He Tyr Tyr Met Tyr Lys Leu Leu lie Asp Leu 
50 55 60 

Tyr lie Lys Glu Asn Gin Asn Lys Leu Asn Gin Ser Met Ala Ala Lys 
65 70 75 80 
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lie Leu Tyr Asn Gly Leu Ser Asn Gly Lys Arg Pro Asn Lys Gin Leu 
85 90 95 

Trp Ser Cys Asn Gin ser Arg Trp Leu Gly val Tyr Ala Ser Leu Met 
100 105 110 

Ser Phe Pro Pro Glu val Pro Gly Pro His Arg Gly Trp Ser Cys Pro 
115 120 ~ 125 

Ala Thr Thr Gly val Cys Ser Asp Thr Leu Pro Phe Lys val Pro Gin 
130 135 140 

Leu Thr Leu Arg Ala val Thr cys Ser Thr Gly lie lie lie val Leu 
145 150 155 160 

Lys Leu Met Arg Phe lie Thr Leu Leu Phe Ser Arg Lys Ser Arg Asp 
165 170 175 

lie Ala Phe Tyr Asn Met Leu Ser Pro Tyr Leu Gin Val Leu Ser Phe 
180 185 190 

Arg Glu Phe Pro Gly Ser Leu Arg Ser Leu Arg Gly Gly Pro Arg Met 
195 200 " 205 

Thr His Ser val Leu val Lys Arg Asp Thr His Arg Gly Ala Met Lys 
210 215 ~ 220 

Cys Arg His Met Lys Met Thr Asn His Leu Pro Ser Gin Glu Gly Pro 
225 230 235 240 

Asn Thr Ser Gly Ser Cys Glu Lys Pro lie Leu Glu Leu Arg Arg Ser 
245 250 255 

Thr His Thr His Thr His Thr His Thr His Thr His Thr His Thr His 
260 265 270 

Asp lie Trp Leu Pro Ala Val Asp Arg Gin Thr Phe Leu Leu Phe Ala 
275 280 285 

Thr Leu Tyr Phe val Arg Ala Ser Leu Gly Ser ser Ala Pro Leu Thr 
290 295 ' 300 

Leu His Arg Val His Leu Arg Ser Pro Pro Trp Met Asp Gly Gly Ser 
305 ~ 310 ~ 315 320 



Cys Arg Leu Ser Ala Pro val Cys Pro val Phe Leu Tyr Ser Phe Met 
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330 335 



Leu Met lie Lys Cys Asn Leu lie Arg Gin Arg Lys Lys Thr Thr Thr 
340 345 350 

Asn ser Lys Leu Thr Leu Glu Leu Tyr Thr val Leu Cys Lys Gin Tyr 
355 360 365 

Thr Ala lie Asn val Leu Arg Leu Gly Pro Pro 
370 375 

<210> 28 

<211> 2216 

<212> DNA 

<213> Mus musculus 



<400> 28 



at tttttatt 


tgcatcttcc 


ctcttcgtcc 


cctgc tccac 


caccctgcgc 


gcc tcacagc 


OU 


cccacttttc 


actcccaaag 


aaggatggag 


ggcggttgtg 


gatcccagtg 


gaaggcggcc 




gggttcctct 


tctgtgtgat 


ggtttttgcg 


tctgccgaga 


gacccgtctt 


cacgaatcat 


i on 
loll 


tttcttgtgg 


agttgcataa 


agacggagag 


gaagaggctc 


gccaagttgc 


agcagaacac 




ggctttggag 


tccgaaagct 


cccctttgca 


gaaggcctgt 


atcactttta 


tcacaatggg 


5\J\J 


cttgcaaagg 


ccaaaagaag 


acgcagccta 


caccataagc 


ggcagctaga 


gagagacccc 


ibu 


aggataaaga 


tggcgctgca 


acaagaagga 


tttgaccgta 


aaaagagagg 


gtacagggac 




atcaatgaga 


ttgacatcaa 


catgaatgat 


cctctcttta 


caaagcaatg 


gtacctgttc 


480 


aacactgggc 


aagccgatgg 


aactcctggg 


ctagacttga 


acgtggccga 


agcctgggag 


540 


ctgggataca 


caggaaaagg 


agtgaccatt 


ggaattatgg 


atgatggaat 


tgactatctc 


600 


cacccagacc 


tggcctacaa 


ctacaacgct 


gatgcaagtt 


atgacttcag 


cagcaatgac 


660 


ccctacccat 


accctcgata 


cacagatgac 


tggttcaaca 


gccatggaac 


taggtgtgca 


720 


ggagaagttt 


ctgctgcagc 


cagcaacaat 


atctgtggag 


tcggcgtagc 


atacaactcc 


780 


aaggtggcag 


ggatccggat 


gctggaccag 


ccctttatga 


cagacatcat 


cgaagcctcc 


840 


tccatcagcc 


acatgcctca 


actgatcgac 


atctacagtg 


caagctgggg 


ccccacagac 


900 


aatgggaaga 


cggttgatgg 


gccccgagag 


ctcacactcc 


aggccatggc 


tgatggcgtg 


960 


aacaagggcc 


gtgggggcaa 


aggcagcatc 


tatgtgtggg 


cctctgggga 


cggtggcagc 


1020 


tacgatgact 


gcaactgtga 


cggctatgct 


tcaagcatgt 


ggaccatctc 


catcaactca 


1080 


gccatcaatg 


atggcaggac 


tgccttgtat 


gatgagagtt 


gctcttccac 


cttagcatcc 


1140 


accttcagca 


atgggaggaa 


gaggaatcct 


gaggctggtg 


tggctaccac 


agacttgtat 


1200 


ggcaactgta 


ctctgagaca 


ctctgggaca 


tctgcagctg 


ctccggaggc 


agctggcgtg 


1260 
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tttgcattag 


ctttggaggc 


taacctggat 


ctgacctgga 


gagacatgca 


acatctgact 


1320 


gtgctcacct 


ccaagcggaa 


ccagcttcat 


gatgaggttc 


atcagtggcg 


acggaatggg 


1380 


gttggcctgg 


aatttaatca 


cctctttggc 


tacggagtcc 


ttgatgcagg tgccatggtg 


1440 


aaaatggcta 


aagactggaa 


aactgttccg 


gagagattcc 


attgtgtggg 


aggctctgtg 


1500 


cagaaccctg 


aaaaaatacc 


acccaccggc 


aagctggtac 


tgaccctcaa 


aacaaatgca 


1560 


tgtgagggga 


aggaaaactt 


cgtccgctac 


ctggagcacg 


tccaagctgt 


catcacagtc 


1620 


aacgcgacca 


ggagaggaga 


cctgaacatc 


aacatgacct 


ccccaatggg 


caccaagtcc 


1680 


attttgctga 


gccggcgtcc 


cagagacgac 


gactccaagg 


tgggctttga 


caagtggcct 


1740 


ttcatgacca 


cccacacctg 


gggggaggat 


gcccgaggga 


cctggaccct ggagctgggg 


1800 


tttgtgggca 


gtgcaccaca 


gaaggggttg 


ctgaaggaat 


ggaccctgat 


gcttcacggc 


1860 


acacagagcg 


ccccatacat 


cgatcaggtg 


gtgagggatt 


accagtctaa 


gctggccatg 


1920 


tccaagaagc 


aggagctgga 


ggaagagctg 


gatgaggctg 


tggagagaag 


cctgcaaagt 


1980 


atcctgagaa 


agaactaggg 


ccacgcttcc 


gccttcacct 


ccccttcctc 


cccgtctctg 


2040 


cctctccttg 


ctccacagtt 


ctggcagcca 


ccagccaccc 


agcaattcct 


gttacccccg 


2100 


acacaagcaa 


tcccagcctg 


gtctcaagct 


ttgctcgctg 


tcaatgatta ttttcactac 


2160 


aatggaagca 


accgttttta 


ttctgtagcc 


caaatatagc 


gttcctacca 


acatct 


2216 



<210> 29 

<211> 637 

<212> PRT 

<213> Mus musculus 

<400> 29 

Met Glu Gly Gly Cys Gly Ser Gin Trp Lys Ala Ala Gly Phe Leu Phe 
15* 10 15 

Cys Val Met val Phe Ala Ser Ala Glu Arg Pro val Phe Thr Asn His 
20 25 30 

Phe Leu val Glu Leu His Lys Asp Gly Glu Glu Glu Ala Arg Gin val 
35 40 45 

Ala Ala Glu His Gly Phe Gly val Arg Lys Leu Pro Phe Ala Glu Gly 
50 55 60 

Leu Tyr His Phe Tyr His Asn Gly Leu Ala Lys Ala Lys Arg Arg Arg 
65 70 75 80 

Ser Leu His His Lys Arg Gin Leu Glu Arg Asp Pro Arg lie Lys Met 
85 90 95 
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Ala Leu Gin Gin Glu Gly Phe Asp Arg Lys Lys Arg Gly Tyr Arg Asp 
100 105 110 

lie Asn Glu He Asp lie Asn Met Asn Asp Pro Leu Phe Thr Lys Gin 
115 120 125 

Trp Tyr Leu Phe Asn Thr Gly Gin Ala Asp Gly Thr Pro Gly Leu Asp 
130 135 140 

Leu Asn val Ala Glu Ala Trp Glu Leu Gly Tyr Thr Gly Lys Gly val 
145 150 155 160 

Thr lie Gly lie Met Asp Asp Gly lie Asp Tyr Leu His Pro Asp Leu 
165 170 175 

Ala Tyr Asn Tyr Asn Ala Asp Ala Ser Tyr Asp Phe Ser Ser Asn Asp 
180 185 190 

Pro Tyr Pro Tyr Pro Arg Tyr Thr Asp Asp Trp Phe Asn Ser His Gly 
195 200 205 

Thr Arg cys Ala Gly Glu val ser Ala Ala Ala Ser Asn Asn He Cys 
210 215 220 

Gly Val Gly val Ala Tyr Asn ser Lys Val Ala Gly lie Arg Met Leu 
225 230 235 240 

Asp Gin Pro Phe Met Thr Asp lie lie Glu Ala Ser ser lie Ser His 
245 250 255 

Met Pro Gin Leu lie Asp lie Tyr Ser Ala Ser Trp Gly Pro Thr Asp 
260 265 270 

Asn Gly Lys Thr val Asp Gly Pro Arg Glu Leu Thr Leu Gin Ala Met 
275 280 285 

Ala Asp Gly val Asn Lys Gly Arg Gly Gly Lys Gly Ser lie Tyr val 
290 295 300 

Trp Ala Ser Gly Asp Gly Gly Ser Tyr Asp Asp cys Asn Cys Asp Gly 
305 310 315 320 

Tyr Ala Ser Ser Met Trp Thr lie Ser lie Asn Ser Ala lie Asn Asp 
325 330 335 

Gly Arg Thr Ala Leu Tyr Asp Glu Ser Cys Ser Ser Thr Leu Ala Ser 
340 345 350 
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Thr Phe Ser Asn Gly Arg Lys Arg Asn Pro Glu Ala Gly val Ala Thr 
355 360 365 

Thr Asp Leu Tyr Gly Asn cys Thr Leu Arg His Ser Gly Thr ser Ala 
370 375 380 

Ala Ala Pro Glu Ala Ala Gly Val Phe Ala Leu Ala Leu Glu Ala Asn 
385 390 395 400 

Leu Asp Leu Thr Trp Arg Asp Met Gin His Leu Thr val Leu Thr Ser 
405 410 415 

Lys Arg Asn Gin Leu His Asp Glu val His Gin Trp Arg Arg Asn Gly 
420 425 430 

Val Gly Leu Glu Phe Asn His Leu Phe Gly Tyr Gly val Leu Asp Ala 
435 440 445 

Gly Ala Met val Lys Met Ala Lys Asp Trp Lys Thr val Pro Glu Arg 
450 455 460 

Phe His Cys val Gly Gly Ser val Gin Asn Pro Glu Lys lie Pro Pro 
465 470 475 480 

Thr Gly Lys Leu val Leu Thr Leu Lys Thr Asn Ala Cys Glu Gly Lys 
485 490 495 

Glu Asn Phe val Arg Tyr Leu Glu His Val Gin Ala Val He Thr val 
500 ~ 505 510 

Asn Ala Thr Arg Arg Gly Asp Leu Asn lie Asn Met Thr Ser Pro Met 
515 ~ ~ 520 525 

Gly Thr Lys Ser lie Leu Leu Ser Arg Arg Pro Arg Asp Asp Asp Ser 
530 535 540 

Lys val Gly Phe Asp Lys Trp Pro Phe Met Thr Thr His Thr Trp Gly 
545 550 555 560 

Glu Asp Ala Arg Gly Thr Trp Thr Leu Glu Leu Gly Phe val Gly Ser 
565 570 575 

Ala Pro Gin Lys Gly Leu Leu Lys Glu Trp Thr Leu Met Leu His Gly 
580 585 590 

Thr Gin Ser Ala Pro Tyr lie Asp Gin val val Arg Asp Tyr Gin Ser 
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595 600 605 

Lys Leu Ala Met Ser Lys Lys Gin Glu Leu Glu Glu Glu Leu Asp Glu 
610 615 620 

Ala val Glu Arg Ser Leu Gin Ser lie Leu Arg Lys Asn 
625 630 635 
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